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This workshop summary report was prepared by Lura Consulting. Lura is providing third
party facilitation services as part of the GO Transit Electrification Study. This summary
report captures the key discussion points raised during Stakeholder Workshop #4. It is not

intended as a verbatim transcript of comments received. If you have any questions or
comments regarding the summary, please contact:

Mark van der Woerd
Planner & Consultant
Lura Consulting
Phone: 905-527-0754
Fax: 905-528-4179
Email: mvanderwoerd@Iura.ca
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1 About Stakeholder Workshop #4

1.1 GO Transit Electrification Study

Metrolinx has initiated a study of the electrification of the entire GO Transit rail system as a
future alternative to diesel trains now in service, as well as for the future Air Rail Link (ARL)
between Union Station and Lester B. Pearson International Airport. The study is examining how
GO and the ARL rail services will be powered in the future — using electricity, enhanced diesel
technology or other means.

Over the past 20 years there have been many previous electrification studies but this is the first
time that electrification of the entire GO rail system — all seven corridors — has ever been
studied. The study is using an expanded and enhanced GO rail network from the network of
today as the basis of comparison; this “reference case” network presumes that additional tracks
and some of GO’s proposed line extensions (to St. Catharines, Kitchener, Barrie Waterfront,
Bloomington Road, and Bowmanville) will be constructed in the coming years, resulting in
increased train volumes.

1.2 Stakeholder Workshop #4

On Wednesday, December 1, 2010 the Electrification Study Team hosted the fourth stakeholder
workshop for organizations across the Greater Toronto and Hamilton Area (GTHA). The
workshop — the final in a series of four stakeholder workshops planned as part of the study —
took place between 6:30 — 9:00 p.m. at Metro Central YMCA in downtown Toronto.

1.2.1 Purpose

The purpose of the workshop was to provide participants with an update on the Electrification
Study progress and to obtain feedback on the key preliminary findings from the Study Team’s
detailed assessment of network options.

1.2.2 Attendance

In total, 19 stakeholders registered for the workshop, with 15 attending the December 1°*
session. Two were new participants in the study workshop series. A list of organizations invited
to participate in the workshop, as well as those who attended the meeting, is included in
Appendix E.

1.2.3 Format

The workshop was facilitated by Mr. Jim Faught of Lura Consulting. At 6:30 p.m., Mr. Faught
welcomed the participants to the workshop, described the session’s purpose, and introduced
the key representatives from Metrolinx and the Delcan+Aurp JV Study Team.

The workshop began with opening remarks from Ms. Leslie Woo, Vice President of Policy and
Planning at Metrolinx. Ms. Woo thanked the stakeholders who have been attending the series
of workshops for their contributions to the study.

1
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Following the opening remarks, Ms. Karen Pitre, Study Project Director, Metrolinx, presented a
study overview and recap of progress to date. Ms. Pitre thanked the stakeholders for their
feedback at the stakeholder workshops and though comments online via the Electrification
Study website. Ms. Pitre also provided a brief overview of the high-level evaluation of
alternative technology and network options.

Next, Mr. Roger Wood, Study Project Manager, Delcan+Arup JV Study Team, presented the
methodology used and preliminary fey findings from the multiple category evaluation
undertaken of the six “short-listed” and reference case. Mr. Wood provided a detailed
summary of the methodology and key findings for the following categories: environment and
health; quality of life and user benefits; social and community considerations; and economic
and financial considerations. The detailed analysis on environment and health included
findings on greenhouse gases (GHG), air quality (both regional and local), electromagnetic
fields, and noise and vibration. For quality of life and social/community considerations, Mr.
Wood touched on findings related to journey time savings, visual impacts and nuisance effects.
Next, economic and financial considerations were presented, including the capital cost
methodology and estimated requirements for rolling stock, operating & maintenance, and
infrastructure. The presentation was concluded with responses to frequently asked questions
from stakeholders and next steps in the study.

The presentation was supplemented with PowerPoint slides that can be found in Appendix A.
The workshop format was originally conceived as having a formal presentation component
followed by a question and answer period and an interactive breakout session to gather further
feedback. However, as the presentation progressed, workshop participants emphasized that
they preferred to have their specific questions and comments addressed during the
presentation. As a result, an open dialogue between workshop participants and Study Team
members continued in plenary for the balance of the workshop. The comments, questions and
answers raised and discussed throughout the workshop were captured and have been
summarized in the following section. A detailed account of the questions and comments can be
found in Appendix B.

During and after the event, stakeholders were encouraged to provide feedback through
worksheets provided to all participants (see Appendix C for a sample worksheet). An electronic
copy of the worksheet was distributed to the stakeholders following the workshop for those
who did not have enough time to complete them during the session. The individual worksheets
submitted by stakeholders at or following the workshop can be found in Appendix D.

2 Summary of Comments Received

The following section provides a summary of the questions and comments received from
workshop participants. A more detailed account of the questions and comments — along with
answers from the Study Team (where provided) — can be found in Appendix B. In addition,
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written comments received during and following the workshop via submitted worksheets can
be found in Appendix D.

2.1 ARL

o

The ARL should be considered as a separate line item in the analysis of network and
technology options.

The Study Team is overstating the length of time needed to electrify the ARL.

How many locomotives are assumed by the Study Team to be purchased for the ARL?
Does the total number of locomotives include spares?

The Study Team should consider the risk of whether Tier 4 locomotives will be available
in time for the PAN AM Games. New technology usually takes longer than anticipated
to procure, build, and test.

What is the cost of converting the ARL from diesel to electric? Is this cost included in the
recent procurement contract?

Who made the decision that the ARL could not be electrified by 2015?

Political obstructions are preventing the ARL from being electrified right away. The ARL
should be the starting point for a phased approach to electrify the Georgetown corridor.
When will ARL construction begin?

The cost to electrify the ARL would be substantially less if GO were to purchase EMUs
first rather than convert DMUs to electric. This should be noted in the study costing
analysis.

Metrolinx should not rush to complete the ARL by 2015. The Province should pay the
extra money and take the extra time to electrify the ARL.

2.2 Tier4

(0]

(0]

(0]

Tier 4 technology should not be the starting point for the reference case if the costs are
currently unknown.

Metrolinx should electrify the network now, rather than spend money on purchasing
Tier 4 locomotives.

Will the study integrate the costs of converting existing locomotives to meet Tier 4
emission standards as part of the cost to get to the reference case? How will those costs
be adequately and fairly compared to the costs associated with electrifying the GO
network?

2.3 Union Station

o

The Study Team is overstating the constraints at Union Station. The speed at which a train
operates has nothing to do with headway coming into and out of Union Station.
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2.4 Air Quality, Health, and Community Impacts

(0}

(0}

The study should determine the level of particulate matter in communities adjacent to
the rail corridor.

Regardless of the state of the science, the Study Team should use latest health research
to determine best practices for assessing the impacts of ultra-fine and fine particulate
matter on local communities.

Has the Study Team conducted a cost-benefit analysis for health care costs attributed to
emissions resulting from diesel operations?

What are the total amounts of particulate matter and NO, that will be emitted by the
diesel locomotives?

The Study Team should consult and include health authorities as part of the health
component of this study.

The Electrification Study has not adequately assessed neighbourhood quality of life and
community impacts.

Are there days in the year when GO’s diesel operations could push air quality levels over the
established emissions thresholds and contribute to an increase the amount of smog days in
the region?

2.5 Noise Impacts

o

Part of the noise that is generated from train consists comes from wheel noise of
passing 12-car coaches as well as breaking. The Study Team’s assessment only looked at
manufacturing specifications for noise produced by locomotive engines.

Will noise walls still be needed along the Georgetown Corridor if the corridor is
electrified?

The Study Team is grossly underestimating the levels of noise coming from the GO trains.
The Study Team should conduct a more comprehensive noise impact analysis rather than
relying on train manufacturing specifications.

2.6 Capital and Operations/Maintenance Costs

(0]

o

The Study Team should not include costs to electrify CP tracks in their analysis of capital
costs.

Construction along the Georgetown corridor is already protecting for electrification. As
a result, the Study Team should not include bridge reconstruction and grounding costs
in their assessment of electrification costs.

The price of diesel used in the study costing methodology is too low. Previous
electrification studies conducted by GO have assumed higher diesel fuel prices than
what is used in this study.

The Study Team should do further research on what GO might actually have to pay for
electricity if they electrified the entire GO rail network.
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o

Energy security should be considered as a factor in the Electrification Study. Ontario
produces an abundance of hydroelectricity. In the long term, it will be cheaper to
purchase electricity than continue to purchase diesel fuel.

An electrified network presents an opportunity to realize further energy/cost savings
and greater price flexibility through energy sharing and co-generation.

Has the Study Team evaluated the economic benefits and potential land use changes
that would result around stations if the GO network is electrified? The Study should
consider the benefits that EMUs would offer if additional GO stations are added to the
network.

The Study Team is overstating the size of the fleet needed to provide an electric service.
Increased train speed resulting from electrification will reduce trip times and enable a
smaller fleet to provide the same levels of service. This will substantially reduce locomotive,
operations, maintenance, and service costs for an electrified network.

2.7 Implementation

(0]

o
o

A parallel study should have been done that focused on the detailed design of an
electrified network.

Will the study come up with various implementation strategies for electrification?

The results of the study skew the need to electrify the Georgetown Line first. Previous
Metrolinx studies and the Electrification Study all show Georgetown and Lakeshore have
similar service levels, but with the addition of running the ARL through the community the
benefits of electrifying Georgetown are much higher than those for Lakeshore.

2.8 General Comments

o

It is evident that our priority should be to get cars off the road. Electrifying GO trains will not
accomplish this.

The consulting team has done a good job to this date and has outlined achievable
strategies. In the end, the decision to electrify is political but the information you are
presenting appears in favour of electrification.

When will the final study report be made available to the public on the website?

Metrolinx should be more transparent and share service plans with stakeholders so they
can understand the context for and findings of the Electrification Study

Will this study make a definitive conclusion/recommendation on whether to electrify the
GO network?
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3 Next Steps

The next steps for the study, as presented by Mr. Roger Wood of the Delcan+Arup JV Study
Team and Ms. Karen Pitre of Metrolinx, include:

0 Completion of the final Electrification Study report;

0 Completion of a Metrolinx staff report that addresses the findings and conclusions of
the Electrification Study and integrates them into the organization’s planning
framework;

0 Posting of the Final Electrification Study report to the Study website; and

0 Presentation of the staff report and final Electrification Study report to the Board of
Metrolinx in early 2011.

Mr. Faught thanked participants for their participation and feedback at the workshop. He also
noted the opportunity for additional comments to be submitted to the Electrification Study
Team via the workshop worksheets, study email address or online on the Electrification Study
website.
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APPENDIX A: Workshop PowerPoint Presentation




Electrification of the GO Transit
Rail Network

Stakeholder Workshop #4
Detailed Assessment

Preliminary Key Findings

December 15t 2010

PRESENTATION OVERVIEW

Study Overview & Where We Are
Recap: The Reference Case and Getting to the 6 Options

Description of 6 Options

Key Findings of Multiple Category Evaluation
. Answers to Frequently Asked Questions

Next Steps

Electrification Study




Study Overview & Where We Are

“Project Initiation™

Objectives

Dbj X and
network compatibility l

“Options
Development”

Criteria
# lop of network opti ﬂ

“Shortlisting of

Options” # Screening to short-list up to 6 options Screen n g

{4
<4 and > 3

Electrification Study

“Detailed
Assessment and
Conclusions”

Study Approach and Objectives

Study Approach
— Objective
— Comprehensive
- Inclusive
- Evidence Based

 Study Objectives
— Technology, Capacity and Transit Service Impacts
Environment and Health
Community and Land Use
Economic
System Costs, Funding, Financing and Delivery
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Reference Case

« Basis for comparison of options
« Evaluate the incremental impacts of each technology

Net Net Benefits
Benefits Net Benefits & Costs of
& Costs of Technology 2

Technology 1

Net Benefits of
Likely Future
Enhancements

Today's + Future Technology 1 Technology 2
Network Enhancements

(Reference

Case)
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Reference Case - Rolling Stock

« MP40 Loco (Tier 4), 10 bi-level coaches
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E.Ie.ctn.'.iﬁcation Study - Reference Case - DRAFT Suiniiaies Legend (No.of Tracks):

N

3 Future Tracks.
(Total)

— g corrids @ keyst

- oo O T starde coving

Electrification Study

Reference Case - Service Level

Time of Day Direction Reference Case
Peak Period Peak More trains per hour
Peak Period Counter-peak Adds Hourly Service*
Off-Peak Period Both Adds Hourly Service*

* Adds half-hourly on Lakeshore Line

Union Station Capacity Study Preliminary Finding:
Union Station, with track modifications, can accommodate the service levels in the
Reference Case
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Technology Alternatives
Rolling Stock

Electric Loco Diesel Loco Electric Multiple Unit
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Rolling Stock Technology Alternatives
Shortlist

10

Electric Multiple Unit
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Power Supply - OPA confirms sufficient
power available in the grid

oy
< ’
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Option Progression

Where How & When

Potential Network

Network Option — High
Options Pre- Level

Screening Evaluation

Network Option
— Detailed

Decision

) W EL T
Evaluation

Technology Alternative
Screening
D

Upto6 Report
Potential Network 18 Ne.twork Network Study
Options Options Options Findings
47 >16,000 12
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Preliminary Pre-Screening Criteria for
Generating Network Options

Electric Locomotive, Multiple Unit, and Dual Mode Loco are considered
the same family of technologies

Lakeshore East and West to operate the same technology
Highest service/demand corridors

Electrification Study

High Level Evaluation of Electrification Options

Findings:
- Electric Locomotive pulling 10 coaches most cost effective electric train to use for the
comparison to the diesel option
— Most value for money from electrifying entire corridor (except LW Ham) as final state
— ARL: single level DMU conversion to single level EMU
— 6 network options taken forward to compare with diesel option

Electrification Study




Reference Case

B Reference Case Diesel — cmmoms

Union Station

Lake Ontario

a (6] v Fe] o |

Stouffville

15
Electrification Study
Georgetown & ARL
Lake Simeoe
Option 1 Diesel  comrwm (E) =
Electric cmomo (an
(5]
Unian Station
Lake Ontario
16
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Georgetown & ARL - Key Stats

Union Station

Lake Ontario

Stouffville

GO Network Length 316.2 mi. 508.9 km
Electrified Length 64.6 mi. 104.0 km
Traction Power Substation 2
Switching Stations 2
Autotransformer Stations 3
Bridges Replaced 0
Bridges Reworked 8
Total Bridges 8
Locomotives
Electric 17
Diesel 9
Plus 12 EMU’s on the ARL 17
Electrification Study
Lakeshore
) Loke Simcoe (/) [ RTRTIN.
m Option 2 Diesel (D B E T —— B
: Blectric o
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Lakeshore - Key Stats
~ tem  Opfion2

GO Network Length 316.2 mi. 508.9 km
Electrified Length 82.3 mi. 1324 km
Traction Power Substation 4
Switching Stations 3
Autotransformer Stations 1
Bridges Replaced 4
Bridges Reworked 17
Total Bridges 21

Locomotives

Electric 34

Diesel 74

Plus 12 DMU'’s on the ARL

Electrification Study

Georgetown & Lakeshore

O Lake Simcoe <hore We
eshore Wes|
n Option 3 Diesel —ComrmmD [B] s : Banie
Electric  cmrmmo witon F

Union Station

Lake Ontario
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Georgetown & Lakeshore - Key Stats

GO Network Length 316.2 mi. 508.9 km
Electrified Length 147.7 mi. 237.7 km
Traction Power Substation 6
Switching Stations 4
Autotransformer Stations 4
Bridges Replaced 4
Bridges Reworked 25
Total Bridges 29
Locomotives
Electric 50
Diesel 57
Plus 12 EMU’s on the ARL 21

Electrification Study

Georgetown, Lakeshore & Milton

O Lake Simcoe e L aar D
@  optonnn e cmmo L0 DR (e
Flectic - cmmo ORI

Stouffuille

Unian Station

Lake Ontario
22

Electrification Study




Georgetown, Lakeshore & Milton

Key Stats
~ tem  Optontt
GO Network Length 316.2 mi. 508.9 km
Electrified Length 1721 mi. 277.0 km
Traction Power Substation 6
Switching Stations 4
Autotransformer Stations 7
Bridges Replaced 4
Bridges Reworked 25
Total Bridges 29
Locomotives
Electric 63
Diesel 45

Plus 12 EMU'’s on the ARL
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Georgetown, Lakeshore, Milton & Barrie

Lake Simcoe
ﬂ Option 15 Diesel —CamrmmD

B Lake: st
Electric  cmomo

[ F ] richmonarn_|

Union Station

Lake Ontario
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Georgetown, Lakeshore, Milton & Barrie

Key Stats
~ Mtem  Opton15
GO Network Length 316.2 mi. 508.9 km
Electrified Length 2321 mi. 373.5 km
Traction Power Substation 7
Switching Stations 4
Autotransformer Stations 10
Bridges Replaced 4
Bridges Reworked 31
Total Bridges 35
Locomotives
Electric 76
Diesel 32

Plus 12 EMU'’s on the ARL

25
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Entire Network

Lake Simcoe

m Option 18 Diesel —CamrmED :
Hlectric cmrme G l
(6] oo

Union Station

Lake Ontario
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Entire Network - Key Stats

ltem Option 18
GO Network Length 316.2 mi. 508.9 km
Electrified Length 316.2 mi. 508.9 km
Traction Power Substation 7
Switching Stations 4
Autotransformer Stations 17
Bridges Replaced 12
Bridges Reworked 39
Total Bridges 51
Locomotives
Electric 107
Diesel 0
Plus 12 EMU’s on the ARL 27

Electrification Study

Multiple Category Evaluation

Y7 N\

Quality of
Life/User
Benefits

Social Economic/

Financial

Environment &
Health

Implementation

Community

i Cost-Effecti
Emission Reductions Transportation Land Use
Efficiency
oY Property Effects

Valut
Construction Employment Acceptability
Health Safety Effect
Transit Network/
Effect

Land Use and Property Castug
e

Noise & Vibration Transportation
Efficiency (Non-Users)

- IS
System Access - Operating Employment
Archaeology 2 Funding
) Reliablty
Water Environment Visual Effects Total Capital Cost
Total Operating Cost Risks
Effect on Parks/ Public nd Effect on Parks/ Public
Open Space abilty Open Space
\_ J\. AN AN J\L J

)
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Environment and Health

 Greenhouse Gases (GHG)

« Air Quality
* Regional Air Quality
« Local Air Quality

+ Electromagnetic Fields
+ Noise and Vibration

29

Electrification Study

Environment and Health

Green House Gas (GHG) Emissions

— Diesel powered locomotives emit GHG emissions

— Electric Locomotives will also generate GHG emissions from
power source

+ Ontario’s electricity generation mix by 2025:
7% thermal, 93% nuclear/renewable [OPA, 2005]

30
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Green House Gas Emissions in the GTHA

CO,, - kilotonnes per year

338

GTHAAII Other (kilotonnes/year)
B GTHA Transportation (kilotonnes/year)

GO Transit Reference Case, Tier 4 Diesel
68,384 (kilotonnes/year)
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Green House Gas Emissions Comparison

Reference Case (Tier 4; no electrification) 339,423 0.34%
Georgetown 289,508 0.29%
Lakeshore 199,660 0.20%
Georgetown & Lakeshore 150,744 0.15%
Georgetown, Lakeshore & Milton 120,795 0.12%
Georgetown, Lakeshore, Milton & Barrie 74,873 0.08%
Entire Network 18,968 0.02%

32
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Green House Gas Emissions Reductions from
Reference Case due to Increased Ridership

Georgetown 400 320,000 1,700 0.002%
Lakeshore 900 710,000 5,400 0.005%
Georgetown & Lakeshore 1,300 1,030,000 7,100 0.007%
Georgetown, Lakeshore & Milton 1,600 1,260,000 8,400 0.008%
Georgetown, Lakeshore, Milton & Barrie 1,800 1,420,000 9,800 0.010%
Entire Network 2,000 1,580,000 11,100 0.011%
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Environment and Health

Green House Gas (GHG) Emissions

— FINDING: The reference case contributes approx:
339,000 CO, emissions per year, or
¢ 0.34% of the total GHG emissions in the GTHA

— FINDING: Fully electrified system contributes approx:
19,000 CO,¢ emissions per year, or
+ 0.02% of the total GHG emissions in the GTHA

— FINDING: Fully electrified system reduces the total CO, emissions in the
GTHA by approx:

320,000 per year, or
¢ 0.32%

34
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Environment and Health

Regional Air Quality

- The most relevant pollutants with respect to regional smog are:
+ oxides of nitrogen (NO,)
* sulphur dioxide (SO,)
+ fine particulate matter (PM, )
+ hydrocarbons

35
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Environment and Health

Regional Air Quality

— FINDING: Electrification reduces emissions

— FINDING: All options, including the Reference Case, emit a fraction of 1%
of the GTHA's overall regional emissions

NO, 239,291 0.2200% | 0.0230%
Co 1,289,797 | 0.0460% | 0.0011%
SO, 218,154 0.0013% | 0.0003%
HC 2,207,246 | 0.0030% | 0.0001%
PM,s | 1,855,235 | 0.0006% | 0.0001%

+ GTHA totals based on Ontario’s 2007 total from National Pollutant Release Inventory (NPRI), produced by Environment
Canada scaled by population

Electrification Study




Environment and Health

Local Air Quality
Methodology
Defined a study area adjacent to corridor

Width of study area depends on:
» GO train and ARL traffic volumes
» Rural versus urban land-use

Study area used to determine the potential impact on the local community
Considered the size of population and number of sensitive locations
« Sensitive locations - schools, hospitals, daycares, parks, etc.

37

Electrification Study

Environment and Health

Local Air Quality
Methodology (continued)

— Background air quality conditions were determined by reviewing historical air
pollutant monitoring from stations throughout the GTHA
+ Downtown air sampling stations
+ West Toronto Diamond air sampling station
+ Average of all air sampling stations across the GTHA

— Considered the particulate emission data for:
« Tier 4 diesel-electric locomotive and ARL diesel multiple unit
+ Electric locomotives and ARL electric multiple unit

— Reference Case service levels established trains per hour/per day and
annually

38
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Environment and Health

Local Air Quality
Methodology (continued)

Emissions from diesel engines:
- Criteria Air Contaminants (CAC’s)
- Particulate Matter (PM)
- Volatile Organic Compounds (VOC's)
- Polycyclic Aromatic Hydrocarbons (PAH'’S)
- Heavy metals

39
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Environment and Health

Local Air Quality
Methodology (continued)
=

SO, GO/ MOE Consultation

PMy,

PM, 5

Formaldehyde

Acetaldehyde Focus
1,3-Butadiene

Benzene /

NO,
SO,
PMZS

Acrolein
B SO, (SO,) contributions from GO + ARL found to be very

(alp small upon consideration of ultra-low sulphur diesel
Metals
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Environment and Health

Local Air Quality
Methodology (continued)

— Computer dispersion modelling used to determine the
contribution from diesel trains in the Reference Case

— For each option, looked at the change due to electrification

— These emissions plotted as a function of distance from the
corridor

— Compared these emissions to the background

— These emissions are considered measurable if greater than 10%
of background

41
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Air Quality Study Area (Reference Case)

42
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Environment and Health

Health — Guidelines to Assess Air Quality Impact:

— World Health Organization (WHO)
* Air Quality Guidelines (AQG) updated in 2005
* AQG designed to offer guidance for reducing the health impacts of air pollution
+ Updated AQG hased on extensive body of scientific evidence relating to air
pollution and its health consequences
* AQG are based on:

- sensitive indicators (such as physiological measures - e.g. changes in lung function,
inflammation markers)

- most critical population health indicators such as mortality and unscheduled
hospitalizations

— Ontario Ministry of the Environment (MOE)

+ has Ambient Air Quality Criteria (AAQC’s) for Ontario - effects-based levels in air,
b%sed on health and/or other effects, and used to assess potential for adverse
effects

43
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Environment and Health

Comparison of Air Quality Guideline Values

Pollutant Averaging Time WHO AQG (ug/m3) MOE AAQC (ug/m?3)
PM, 5 1year 10 n/a
24h 25 (99" percentile) 50 (98" percentile)*
PMy, 1year 20 n/a
24h 50 (99" percentile) 50
Ozone, O 8 h, daily max 100 nla
1h 165
NO, 1year 40 nla
24h nla 200
1h 200 400
SO, 24h 20 275
10 min 500 n/a
1h 690
annual 55
* Canada-Wide Standard 4
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1-hr Average NO,
West of Union Station — UW1, UW2
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Environment and Health

Local Air Quality

— FINDING: Contribution of NO,, PM, 5, and other contaminants from the
Reference Case number of trains (Tier 4 Diesel) is very small compared to
background levels and WHO guidelines

— FINDING: The background monitors in the GTHA for the 1-hr and 24-hr NO2
levels never exceed the WHO guideline or MOE AAQC's

— FINDING: For PM, 5, the 90 percentile background level is below the WHO
guideline at GTA monitoring stations

 hut the background level does exceed the guideline level ~ 4% of the time, and
exceeds the CWS level 1 day/year [MOE, Air Quality in Ontario Report, 2008]
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Environment and Health

Local Air Quality

— FINDING: Ultra Fine Particulate Matter — the air quality thresholds have not
been established by the WHO

— FINDING: For 24-hr SO,, the 90" percentile background level is below the
WHO guideline
« but the background level does occasionally exceed the guideline. It never exceeds
the MOE’s AAQC [ MOE, Air Quality in Ontario Report, 2008]
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Environment and Health

Electromagnetic Fields (EMF)
- Consultants investigated the potential impact of electromagnetic fields (EMF)

— Numerous epidemiological studies on the topic have been conducted

- EMF measurements of electric and magnetic fields along an electrified railroad
showed readings below the American Conference of Industrial Hygienists
(ACGIH) and Institute of Electrical and Electronic Engineers (IEEE) limits

+ DOT/FRA/RDV-06/01, EMF Monitoring on Amtrak's Northeast Corridor: Post-
Electrification Measurements and Analysis, October 2006

— FINDING: No consensus on the relationship between magnetic fields from an
electrified rail corridor and health issues

- References:
+ National Cancer Institute (NCI) website www.cancer.gov
+ World Health Organization (WHO) website www.who.int
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Environment and Health
Noise and Vibration
Methodology

Determine noise levels for each technology immediately adjacent to the
corridor:

+ 82 decibels for bi-level EMU

+ 86 decibels for electric loco

+ 89 decibels for diesel loco

+ 82 decibels for ARL EMU
Background defined for both daytime and nighttime periods:

+ Assumed daytime urban background noise level 55db

+ Assumed nighttime urban background noise level 50db
Noise levels decrease as one moves further away from the rail corridor
Noise level changes are discernible to the human ear at about 5db or greater
The study area :

+ Defined by modeling

+ Defined as the area where the train noise would be heard

+ Based on max speed along that section
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Noise & Vibration Study Area (Reference Case)
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Environment and Health

Noise and Vibration

— FINDING: The difference between diesel and electric loco's is 3 dB (89 vs. 86
dB), which would be barely perceptible by an average human

— FINDING: The difference between the diesel locomotive and 12 car EMU's is 7
dB (89 vs. 82 dB), which is perceptively quieter
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User Benefits / Quality of Life

Journey Time Savings

- An operating plan was developed using the Reference Case service levels

— Based on this scenario an estimate of journey times was modelled using the
different locomotives

- Modelling was done to estimate the impact on auto users and estimate the
increased ridership due to the time savings
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User Benefits / Quality of Life
Journey Time Savings

— FINDING: There is approximately a 5% increase in ridership (depending on the option)
due to transit time savings and these additional riders generate additional revenue

— FINDING: Electric locomotives produce journey time savings of approximately 7-9%
On the ARL, Barrie, Richmond Hill, Stouffville this is less - around 3%-5%

— FINDING: EMU’s produce additional journey time savings compared with the diesel
locomotives

— FINDING: Maximum benefits of electric locomotives cannot be achieved with existing
speed limits and the bottlenecks getting into and out of Union Station
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User Benefits / Quality of Life

Social and Community

— This is a qualitative assessment
- Includes impact on safety, visual impacts, and nuisance effects

+ FINDING: Electrified systems have safety issues due to the power supply but
these can be mitigated by appropriate signage, protection and education

+ FINDING: Construction of overhead catenary system, substations and
autotransformers has a negative visual impact; this would be addressed in an
Environmental Assessment

+ FINDING: No significant difference in nuisance effects (noise, odour and dust)
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Capital Cost Estimating Methodology

+ Cost elements consistent with Benefits Case Analysis (BCA)
framework

 Benchmarking against current practices

+ Costs compiled by sections
— 25 corridor sections
— 37 cost sections: to account for varying numbers of tracks
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Corridor Sections
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Downtown Toronto Detailed Sections
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Infrastructure Capital Cost Elements

* Systems
— Traction power supply
— Traction power distribution (overhead catenary system , cross bonding, support)
- Maintenance and layover facilities, maintenance vehicles

* Track and track elements

— Overhead structures rework:
« Jacking of bridges
+ Undercutting ballast
* Replacement of bridges
- Infrastructure rework:
« Architectural/structural enhancements
+ Modifications of signal bridges
+ Rework at level crossings
+ Signalling modifications, USRC cabling
« Control center
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Infrastructure Capital Cost Elements

» Site work and special conditions
— Demolition/clearing/earthwork
— Site utilities, utility relocation
— Security fencing, retaining walls
— Temporary facilities
— Environmental mitigation
— Bonding/grounding

* Professional services
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Rolling Stock Capital Costs

+ Capital costs for each vehicle type compiled by reviewing the
industry for recent sales of comparable equipment

+ Considered Metrolinx requirements as compared to the most recently
awarded North American procurements

* In some cases, direct comparisons could be found. In others,
extrapolations had to be made. Unique vehicle types include:
— Diesel locomotive (Tier 4 compliant)
— Electric locomotive
— Single-level DMU
— Single-level EMU
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Rolling Stock Estimates

Diesel Locomotive

- based on GO Transit's purchase of Motive Power Industries (MPI) MP40PH-3C
locomotives in 2008, plus an up-charge for Tier 4 compliant engine(s)

Electric Locomotive

- based on average of New Jersey Transit's (NJ Transit) purchase of Bombardier ALP-
46A locomotives in 2008 and Amtrak’s purchase of Siemens ACS64 locomotives in
2010

DMU (ARL)

- based on LTK engineering estimates for Denver Regional Transportation District (RTD),
NJ Transit, and Sonoma Marin Area Rail Transit (SMART) in 2010

EMU (ARL)
- based on LTK engineering estimates and RTD’s purchase of single-level EMUs in 2010
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Rolling Stock Requirements

Number of Locomotives

Number of Locomotives on the GO Network
160

W Existing Diesel Locos Surplus

140 B New Diesel Locomotives

W Existing Diesel Locomotives

120 —— B Electric Locomotives
100 +
80 -
60
40 ~
20 ~
0 - T T T T T T

Reference Case  Georgetown Lakeshore Georgetown and Georgetown, Georgetown, Entire Metwork
Lakeshore Lakeshore, Lakeshore,
Milton Milton, Barrie
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Operating & Maintenance Cost

Methodology
+ Costs compiled by sections
+ Three categories of costs included in the annual Operations and Maintenance
estimates:
- Rolling Stock
- Wayside (Electrification Infrastructure)
- Energy Costs
+ Assumption that several annual maintenance costs are the same across
technologies

- Track maintenance for corridor infrastructure same regardless of technologies
(excluding Overhead Catenary System)

- Number of staff operating a vehicle is the same regardless of technology

- Contract administration costs required for the operation of the reference case service is
the same regardless of technology
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Operating & Maintenance Costs

Rolling Stock
+ Defined a comprehensive Life Cycle Maintenance (LCM) program
+ The maintenance operation was broken down into the following categories:
- Daily Maintenance and Inspection
- Vehicle Cleaning
— Scheduled Maintenance Program (also called Programmed LCM), which incorporates:
+ Running Repair and Corrective Maintenance
* Heavy Repair
¢ Mid-Life Overhaul
+ Unscheduled Maintenance

Wayside Maintenance
* Overhead catenary

+ Power supply equipment (such as sub-stations)
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Operating & Maintenance Costs

Energy Costs

+ Diesel fuel was assumed to cost $0.75/L, based on current 2010 costs paid by
Metrolinx

¢ Electricity was assumed billed at an average rate of $0.108/kWh, based on the
electricity prices on the Hydro One website. No discounts or peak-use premiums
were applied.

+ Operation model produced total diesel fuel consumption per option

+  Energy modeling, based on operating plan, produced total electricity consumption
per option

Electrification Study

Economic and Financial

+ Major Financial Factors include:
* Incremental rolling stock costs
¢ Fuel v. electricity costs
+ Energy cost escalation
+ Capital cost and capital cost contingency
¢+ O&M cost savings
+ Demand levels
¢ Inflation
* Fare box revenue

+ Economic Factors include:
+ Construction employment
* Operating employment
+ Increased tax revenue
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Responses to Frequently Asked Questions

ARL incorporated throughout analysis?

Costs of converting to Tier 4 included?
Incremental costs of rolling stock considered?
Full consideration of potential for EMUs?
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Next Steps

Completion of financial/ costing analysis; sensitivity analysis

Completing risk assessment, example risks:
— Corridor ownership
— Clearances

Phasing and implementation plan

— assuming construction will be completed in shorter time blocks during the night
to avoid the disruption in service

Final report posted for public comments on study website (January)
Board meeting to consider study findings (February 18)

Video
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Discussion Questions for Small Groups

+ What feedback do you have on the detailed assessment and key
preliminary findings? Has anything been missed?

* Inview of the key findings, what are your thoughts on the phasing
and implementation of electrification on the GO rail network going
forward?
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METROLINX
S ELECTRIFICATION STUDY — Stakeholder Workshop #3 Summary Report
October 6, 2010

APPENDIX B: Question and Answer Discussion
Summary
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GO Transit Electrification Study Stakeholder Workshop #4
December 1, 2010

Detailed Notes on the Comments, Questions & Answers:

Following welcoming remarks and the Study Team presentation, workshop attendees were
given the opportunity to ask questions and provide comments (indicated by a ‘Q’ and ‘C’).
Answers, where provided, are indicated by an ‘A’.

Q1a: On page 3 of the slide deck, reference was made to the rolling stock as Tier 4 locomotives.
However, the existing MP4s may only meet Tier 1 emission standards.

Ala: GO Trains currently adhere to Tier 2 emission standards. Metrolinx has stated that their
fleet of locomotives will meet Tier 4 emission standards by 2015. As a result, we are using Tier
4 locomotives as our starting point for the Electrification Study in order to compare the
available technology and network options.

Q2a: How can the Study Team use Tier 4 locomotives in the reference case if they don’t know
what the conversion costs will be?

A2a: GO Transit is planning to implement Tier 4 technology across the network. The purpose
of using Tier 4 technology in our reference case is that we want to give Metrolinx enough
information to do a thorough comparison of the technology options based on their current
plans so that they can make an informed decision.

Q3a: Why is ultra fine particulate matter not included on the list of Environment and Health
indicators?

A3a: The Study Team has used air quality guidelines outlined by the World Health Organization.
NO,, SO,, and PM, s have been used as they are good indicators for overall air quality, they are
easy to measure, and they can often act as indicators for other air contaminants. .

Q4a: For clarification, in the tables on slide 33 you referenced a sequence of options
(Georgetown, etc). Do those options correspond to the options seen in the graphs on slide 45?
There is a big drop between the reference case and Georgetown, and then practically no
changes.

Ada: Yes, the options on slide 33 correspond to those on slide 45. The slides show that if you
electrify Lakeshore after Georgetown there is only a slight drop in NO, emissions.

Q5a: Can you explain what is meant by the tags in the graphs on slide 45 (e.g. Background level
away from the corridor)?

A5a: In order to determine the background air quality levels we looked at different zones
adjacent to the rail corridor. The zones do not always overlap as you might expect; the
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downtown core would be the worst in terms of air quality, but may not be the area of greatest
activity from the GO trains.

Q6a: Is the background air quality not worse on the corridor than in the downtown core?

Ab6a: Not necessarily.

Q7a: What is the particulate matter 5 meters from the corridor (see slide 46)?

A7a: This is not shown in the graphs, but the data does exist. The graphs show the readings at
distances from the centre of the right-of-way to illustrate a general trend that could be used to
compare the options.

Q8a: In response to Roger’s comment that air quality thresholds for ultra fine particulate matter
have not been established by the WHO, could the Study Team not go to a school of public health
and collaborate with local professors to ascertain appropriate thresholds air quality
contaminants?

A8a: Research on the impacts of ultra fine particulate matter is still preliminary and nothing has
not been published or ratified by organization like the WHO. Until this happens, there is no
universal threshold that has been recognized as appropriate to use.

Q8b: So the Study Team is unable to use existing research because it is not a standard? Or, are
you unable to determine what the threshold/standard might be?

A8b: As we mentioned previously, we are using established and recognize air quality guidelines
that have published by WHO.

Q9a: What is the noise level for the ARL as a DMU? Is there a reason why it is not listed?

A9a: The noise level for the ARL as a DMU should have been included in the presentation. The
level of noise is in the range of 86-89 decibels.

Q10a: What about noise generated by the wheels of a passing 12-car coach? Why has this not
been included?

Al0a: The noise on the carriages is consistent for both alternatives in the calculations; the
purpose of this exercise is to compare the relative differences of the options.

Q11a: In terms of the impact of the additional service in the corridor, is there a distinction
between the reference case versus electrification?

Alla: The level of service is consistent, whether it is diesel or electric. This will be discussed
further in the presentation.

Q12a: Have you considered the need for sound walls previously proposed by Metrolinx along the
Georgetown corridor? Metrolinx has stated that 20km of 10-foot high walls will be needed to
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mitigate noise impacts of diesel trains on the community. Would there not be a need for the
walls if Metrolinx chose to electrify their operations?

Al12a: When looking at the noise levels coming from diesel and electric locomotives there is
little differentiation between the technologies. As a result, the sound walls will still likely be
needed.

Q13a: Are you considering re-signalling the corridors? Other parts of the world have
experienced increased capacity and journey time savings as a result of re-signalling. Are you
considering this in your analysis of the alternatives?

A13a: The benefits of re-signalling would be applied to both diesel and electric operations. Re-
signalling would produce journey time benefits and it would be a viable option if there was
infinite capacity at Union Station. However, we are not considering it in our analysis because it
would take a significant amount of money to re-signal existing operations. It is important to
note that with improvements to Union Station we can accommodate the reference case, but
not much more than that.

Q14a: Is the ARL not operating on a dedicated track to the airport?

Al4da: We are not privy to all of the ongoing conversations surrounding the ARL and as a result |
am not able to speak to that. For the purposes of the Electrification Study we have assumed it
will operate on existing track in the Georgetown corridor.

Q15a: (In reference to slide 59) To clarify, for UW3, between Lansdowne and DuPont, there are
two separate lines at that point in the corridor? Why are they grouped?

Al5a: This is how it was handled in the analysis based on guidance from GO.

Q16a: Are you going to electrify the CP tracks? | didn’t think Bolton was being electrified.

Al6a: GO Transit operates in a mixed use corridor that accommodates both passenger and
freight movement. As a result, should Metrolinx choose to electrify GO operations they will
need to electrify all of the tracks along a rail corridor.

Q17a: We have been told that the Georgetown corridor is being built to be electrification ready.
Are you counting the costs of bridge reconstruction and grounding in your analysis? The
infrastructure will be ready prior to electrification than those costs should not be included in
your analysis.

Al7a: The bridges that are being rebuilt along the Georgetown corridor will accommodate
electrified operations. | do not think that protecting for electrification includes grounding,
however, it is accommodating for clearances. The foundations for catenary are not being built,
but room has been made to accommodate them in the future.

Q18a: Has anyone found out whether there are grounding issues at the airport?
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Al18a: We have had conversations with the airport and have not been made aware that are any
grounding issues at the airport. Around the world, there are many electrified train services that
go into airports.

Q19a: Is the ARL being examined as a separate and distinct piece of work?

Al9a: Yes, that is why we divided the corridors as we did.

Q20a: There is no existing Tier 4 locomotive on the market. There aren’t even Tier 3 locomotives
on the market. Also, the existing locomotives that will be used are not Tier 4, they are Tier 2. All
this should be made clear in your presentation.

A20a: GO Transit has made a commitment to move to Tier 4 locomotives by 2015. This
announcement corresponds with the United States EPA regulation that after 2015 all new
locomotives will be required to meet Tier 4 emission standards. Currently, we know that GE is
building a Tier 4 locomotive that will be ready for 2013. As a result, we are extremely confident
that the technology will be available by 2015.

Q21a: If Tier 4 locomotives will not be ready until 2013 would it not make sense to electrify GO
operations first? China just completed 11 subway lines in 5 years. Why can we not convert GO
operations prior to 2015?

A21a: The design process with electrification could take up to 4 years, so it is not feasible to
have it up and running by 2015 for the airport express. The example you provided is in
Shanghai. | believe those subways were going in virgin territory without any need for
reconstruction. If we are to maintain the commuter service we have here, we need to consider
the local conditions. In Toronto, we will not be able to have significant periods of downtime
like other jurisdictions.

Q22a: Isn’t most of the right of way wide enough to accommodate local construction? How are
you planning to build three new tracks and not interrupt existing service levels? Also, we found
studies from the early 90s which said it was one day of work to realign and lower the existing
track. Can’t you just build the new tracks much lower and electrify? How do we explain how
the standards have changed? Due process is ridiculous, why do we need a new EA?

A22a: Your comments are valid, but not necessarily relevant to electrification. There is due

process that has to be considered when undertaking such a significant project. This process
makes it likely impossible to electrify by 2015.

Q23a: Do your fleet estimates include spare locomotives that are needed? How does the ARL fit
into those calculations? The press says GO is buying 18 DMUs. Is that cost not part of the
study?
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A23a: Metrolinx is buying 6 DMUs for the ARL, four for operations and two spares with an
option to purchase 12 additional units if needed. Yes, the costs are part of the overall costs that
are outlined in the study.

C24a: As a point of clarification, the press release from Metrolinx says the procurement contract
was to purchase up to 18 DMUs.

Q25a: For the people living along the corridor, the majority of trains passing through their
community will be for the ARL. It’s difficult to understand why you aren’t including that in your
analysis of service frequency and other factors.

A25a: The ARL has been included in and accounted for in all parts of the Electrification Study.

Q26a: If you’re ordering vehicles for the ARL, what is the conversion cost and is it part of the
existing contract?

A26a: | can’t comment on the contract, but the conversion cost has been taken into
consideration in the study and will be clarified in the final report.

Q27a: In previous electrification reports, they used higher prices for diesel than this study. Prices
for oil are set to skyrocket by 2015. The figure you’re using is making diesel locomotives a more
lucrative option. What do you use as the price of diesel fuel in 20157

A27a: It is extremely difficult to speculate what fuel prices may be in the future. The price
quoted is how much GO Transit is paying for diesel fuel today.

Q28a: More debate is needed on the price of energy used in this study. With the loss of the
electric bus in the early 90s, more research should have been done on what we will pay for
electricity. Electricity will be easier than oil to purchase in the future.

A28a: We felt it was appropriate to take something that is known at the moment and conduct a
sensitivity analysis on that figure to understand the impacts of changing prices to both diesel
fuel and electricity. We benchmarked our figures with other sources. The Study Team is
looking to understand what the difference is between diesel and electric operations on the GO
network.

C29a: As long as the technology allows you to covert between two energy sources then the costs
will keep in step. Electrification gives the advantage of using efficiency measures such as heat
shaving and co-generation to reduce energy costs.

A29a: We've captured your comment in our notes.
Q30a: As exemplified in the 1970s oil crisis, geopolitical events can affect certain forms of

energy more than others. We produce an abundance of hydroelectricity in Ontario which is
much more stable that oil.
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A30a: The risk of consistency of supply was captured in our study. Your point is valid and we
have taken it into account in the study.

Q31a: What would happen if Tier 4 locomotives aren’t available by 20157 Has the Study Team
addressed this risk? What kind of train would you use?

A31a: The specific knowledge of procurement agreements and strategies are not available to
the Study Team. However, in our conversation with GO they are extremely confident that Tier
4 locomotives will be available in 2015. As mentioned previously, the EPA in the United States
has p